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(57) A pharmaceutical composition comprising: an 
active ingredient consisting of 4-(3-chloro-4- (cyclop ro- 
py laminocarbony I) ami nophenoxy) -7-methoxy-6-qui noli- 
necarboxamide, salt thereof, or solvate of the foregoing; 
and (i) a compound, a 5% (w/w) aqueous solution or sus- 
pension of which has a pH of 8 or more, and/or (ii) silicic 
acid, salt thereof, or solvate of the foregoing is a highly 



stable pharmaceutical composition, wherein under hu- 
midified and heated storage conditions, the decomposi- 
tion of said compound is sufficiently reduced, or the ge- 
lation on the surface of the pharmaceutical composition 
is sufficiently inhibited. 
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Description 



Technical Field 
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[0001 ] The present invention relates to pharmaceutical compositions. 
Background Art 

[0002] Nitrogen-containing aromatic ring derivatives disclosed in Patent Document 1 have actions in vitro such as 1 ) 
the inhibition of infiltrating tube formation by vascular endothelial cells induced by an angiogenic factor mixture solution; 
2) the inhibition of tube formation by vascular endothelial cells induced specifically by a single angiogenic factor; 3) the 
inhibition of angiogenic factor receptor kinase; and 4) the inhibition of cancer cell growth, and hence are extremely useful 
as angiogenic inhibitors and the like. 
[0003] [Patent Document 1]: WO 02/32872 

Disclosure of the Invention 
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Problems to be Solved by the Invention 

[0004] The present inventors have found that while studying on formulating the above nitrogen-containing aromatic 
ring derivatives, pharmaceutical compositions containing the above nitrogen-containing aromatic ring derivatives as 
active ingredients are sometimes rendered unstable. Specifically, of the nitrogen-containing aromatic ring derivatives 
disclosed in Patent Document 1, this holds true for the nitrogen-containing aromatic ring derivatives having a structure 
wherein the quinoline skeleton is linked to another heterocyclic group through an ether bond. In particular, in pharma- 
ceutical compositions, such nitrogen-containing aromatic ring derivatives are readily decomposed under humidified and 
heated storage conditions; and moreover, gelation readily occurs on the surface of the pharmaceutical compositions, 
so that when the pharmaceutical compositions are stored under humidified conditions, delayed dissolution of the active 
ingredients may occur due to moisture absorption. 

[0005] Accordingly, an object of the present invention is to provide a stable pharmaceutical composition comprising 
a nitrogen-containing aromatic ring derivative, wherein u^rier humidified and heated storage conditions, the decompo- 
sition of the above derivative is sufficiently reduced, or the gelation on the surface of the pharmaceutical composition is 
sufficiently inhibited. 
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Means for Solving the Problems 

[0006] To attain the above object, the present invention provides the pharmaceutical composition described below. 
[0007] The pharmaceutical composition comprising: 

an active ingredient consisting of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinoline- 
carboxamide represented by Formula (1) described below, salt thereof, or solvate of the foregoing; and 

(i) a compound, a 5% (w/w) aqueous solution or suspension of which has a pH of 8 or more; and/or 

(ii) silicic acid, salt thereof, or solvate of the foregoing. 
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[0008] In such pharmaceutical composition, the decomposition of the compound represented by Formula (1 ), an active 
ingredient, under humidified and heated storage conditions is sufficiently reduced. Moreover, the gelation on the surface 
of the pharmaceutical composition is inhibited, and thereby the problem of delayed dissolution of the active ingredient 
after the pharmaceutical composition has been kept under humidified storage conditions is solved. Therefore, difficulties 
5 during a disintegration test or a dissolution test caused by the surface gelation of the pharmaceutical composition are 
eliminated, and humidity and the like do not affect the pharmaceutical composition so that the quality of the pharmaceutical 
composition can be ensured for a long time. 

[0009] It is considered that under humidified and heated storage conditions, the suppression of the decomposition is 
brought about mainly by (i) the compound whose pH of a 5% (w/w) aqueous solution or suspension thereof is 8 or more, 
io whereas the inhibition of the gelation is brought about mainly by (ii) silicic acid, salt thereof, or solvate of the foregoing. 
Therefore, according to requirements for the pharmaceutical composition, (i) or (ii) can be added alone or in combination 
thereto. 

[0010] Further, it is considered that the decomposition of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)- 
7-methoxy-6-quinolinecarboxamide (hereinafter, also referred to as the "medicament X"), salt thereof, or solvate of the 
15 foregoing under humidified and heated storage conditions proceed based on the following mechanism (hereinafter, also 
the decomposed product having a quinoline skeleton is referred to as the "decomposed product A" and the decomposed 
product having 3-chloro-4-(cyclopropylaminocarbonyl)amino group as the "decomposed product B"). 



HO^^CI ° 

Medicament X Decomposed Product A Decomposed Product B 

[001 1 ] According to these findings, a process for improving stability of the pharmaceutical composition and a process 
for inhibiting gelation thereof are provided. Specifically, provided are a process for improving stability of the pharmaceutical 
composition comprising an active ingredient consisting of the compound represented by Formula (1) described above, 
35 salt thereof, or solvate of the foregoing by the process of adding the compound whose pH of a 5% (w/w) aqueous solution 
or suspension thereof is B or more, and a process for inhibiting gelation of the pharmaceutical composition comprising 
an active ingredient consisting of the compound represented by Formula (1) described above, salt thereof, or solvate 
of the foregoing by the process of adding silicic acid, salt thereof, or solvate of the foregoing. 

[0012] In the present invention, (i) the compound whose pH of a 5% (w/w) aqueous solution or suspension thereof is 
8 or more is preferably one ore more selected from the group consisting of magnesium oxide, calcium oxide, sodium 
carbonate, disodium hydrogenphosphate, sodium citrate, dipotassium hydrogenphosphate, sodium acetate, sodium 
hydrogencarbonate, and sodium hydroxide; and (ii) silicic acid, salt thereof, or solvate of the foregoing is preferably one 
or more selected from the group consisting of light anhydrous silicic acid, silicon dioxide hydrate, calcium silicate, 
magnesium silicate, magnesium aluminosilicate, magnesium aluminometasilicate, magnesium aluminum silicate, syn- 
45 thetic aluminum silicate, and hydrous silicic dioxide. 

Effect of the Invention 

[0013] Provided is the highly stable pharmaceutical composition comprising a nitrogen-containing aromatic ring de- 
50 rivative, wherein under humidified and heated storage conditions, the decomposition of the above derivative is sufficiently 
reduced, or the gelation on the surface of the pharmaceutical composition is sufficiently inhibited. 

Brief Description of the Drawings 

55 [0014] 

Figure 1 illustrates the relationship between pH and the decomposed product A; 
Figure 2 illustrates the dissolution test results for the Example 2; 
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Figure 3 illustrates the dissolution test results for the Example 3; 

Figure 4 illustrates the dissolution test results for the Example 4 and for the Comparative Example 2; 
Figure 5 illustrates the dissolution test results for the Examples 5, 6 and 7; and 

Figure 6 is a graph illustrating the amount of the decomposed product A generated when various kinds of stabilizers 
were added at various concentrations. 

Best Mode for Carrying Out the Invention 

[001 5] An embodiment of the present invention is explained in detail in the following paragraphs. Herein, the expression 
"having a diffraction peak at a diffraction angle (26 ± 0.2°) of X°" means to have a diffraction peak at a diffraction angle 
(2G) of from (X - 0.2)° to (X + 0.2)°. In general, a diffraction angle (26) in a powder X-ray diffraction has an error within 
a range of ± 0.2°, and hence it should be understood that the values of the diffraction angles may include numerals on 
the order of ± 0.2°. Accordingly, the present invention encompasses not only crystals having completely matching 
diffraction angles of the peaks in a powder X-ray diffraction, but also crystals having matching diffraction angles of the 
peaks within the errors of about ± 0.2°. 

(Active Ingredient) 

[001 6] The pharmaceutical composition i n accordance with the present invention comprises the compound represented 
by Formula (1), salt thereof, or solvate of the foregoing as an active ingredient. The active ingredient represented by 
Formula (1) may be the polymorphic crystals (A') or the polymorphic crystals (B') described below. 
[0017] As the polymorphic crystals (A'), the polymorphic crystals (A') of 4-(3-chloro-4-(cyclopropylaminocarbonyl) 
aminophenoxy)-7-methoxy-6-quinolinecarboxamide having a diffraction peak at a diffraction angle (26 ± 0.2°) of 15.75° 
in a powder X-ray diffraction can be employed. This polymorphic crystals (A') may also have diffraction peaks at diffraction 
angles (26 ± 0.2°) of 9.98° and 1 1 .01° in a powder X-ray diffraction. 

[001 8] In an infrared spectrum (potassium bromide), these polymorphic crystals (A') may preferably have absorbance 
at 3452.3 ± 2.5 cm' 1 and also at 1712.2 ± 1.0 cm" 1 . 

[0019] As the polymorphic crystals (B'), the polymorphic crystals (B') of 4-(3-chloro-4-(cyclopropylaminocarbonyl) 
aminophenoxy)-7-methoxy-6-quinolinecarboxamide having a diffraction peak at a diffraction angle (26 ± 0.2°) of 21 .75° 
in a powder X-ray diffraction can be employed. This polymorphic crystals (B') may also have diffraction peaks at diffraction 
angles (26 ± 0.2°) of 12.43° and 1 6.56° in a powder X-ray diffraction. 

[0020] In an infrared spectrum (potassium bromide), these polymorphic crystals (B'), active ingredients, may preferably 
have absorbance at 1557.6 ± 1.0 cm* 1 and also at 1464.4 ±1.0 cm -1 . 

[0021] It is particularly preferred that the active ingredient represented by Formula (1) is salts, solvates, or crystals of 
these described below. 

[0022] In particular, a suitable active ingredient is crystals of hydrochloride, hydrobromide, p-toluenesulfonate f sulfate, 

methanesulfonate, or ethanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quino- 
linecarboxamide or of solvate thereof. 

[0023] Specifically, crystals of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-meth- 
oxy-6-quinolinecarboxamide or solvate thereof; crystals of ethanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl) 
aminophenoxy)-7-methoxy-6-quinolinecarboxamide or solvate thereof; crystals of methanesulfonate of 4-(3-chloro- 
4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide; crystals of hydrate of methanesul- 
fonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide; crystals of 
dimethyl sulfoxide solvate of methanesulfonate of 4-(3-chioro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy- 
6-quinolinecarboxamide; crystals of acetic acid solvate of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl) 
aminophenoxy)-7-methoxy-6-quinolinecarboxamide; crystals of ethanesulfonate of 4-(3-chloro-4-(cyclopropylaminoc- 
arbony!)aminophenoxy)-7-methoxy-6-quinolinecarboxamide; and crystals of dimethyl sulfoxide solvate of ethanesul- 
fonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide are suitable. 
[0024] The crystals of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6- 
quinolinecarboxamide are preferably the crystals (A), the crystals (B), or the crystals (C) described below. 
[0025] Specifically, the crystals (A) having diffraction peaks at diffraction angles (26 ± 0.2°) of 9.65° and 1 8.37° in a 
powder X-ray diffraction; the crystals (B) having diffraction peaks at diffraction angles (26 ± 0.2°) of 5.72° and 13.84° 
in a powder X-ray diffraction; and the crystals (C) having diffraction peaks at diffraction angles (26 ± 0.2°) of 14.20° and 
17.59° in a powder X-ray diffraction are preferred. 

[0026] Further, the crystals of hydrate of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophe- 
noxy)-7-methoxy-6-quinolinecarboxamide are preferably the crystals (F) having diffraction peaks at diffraction angles 
(26 ± 0.2°) of 8.02° and 1 8.1 4° in a powder X-ray diffraction; and the crystals of acetic acid solvate of methanesulfonate 
of4-(3-chloro-4-(cyclopropylamino^ crys . 
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tals (I) having diffraction peaks at diffraction angles (20 ± 0.2°) of 9.36° and 12.40° in a powder X-ray diffraction. 
[0027] Moreover, the crystals of ethanesuifonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-meth- 
oxy-6-quinolinecarboxamide are preferably the crystals (a) having diffraction peaks at diffraction angles (28 ± 0.2°) of 
15.70° and 17.1 B° in a powder X-ray diffraction; and the crystals of ethanesuifonate of 4-(3-ch1oro-4-(cyclopropylamt- 
5 nocarbonyI)aminophenoxy)-7-methoxy-6-qulnolinecarboxamide are preferably the crystals (0) having diffraction peaks 
at diffraction angles (28 ± 0.2°) of 6.48° and 9.58* in a powder X-ray diffraction. 

(Process for Preparing the Active Ingredient) 

io [0028] As for the process for preparing the compound represented by Formula (1), the description in WO 02/32872 
can be used as a reference. The processes for preparing the polymorphic crystals (A 1 ) and the polymorphic crystals (B') 
are described in the following paragraphs. 

[0029] The polymorphic crystals (A*) can be obtained by a preparation process described below: 4-(3-chloro-4-(cy- 
clopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide is dissolved in an organic solvent, a good 
15 solvent (for example, dimethyl sulfoxide, dimethylimidazolidine, 1-methyl-2-pyrrolidinone, N,N-dimethylformamide, N, 
N-dimethylacetamide, acetic acid, sulfolane, etc.), and then thereto a poor solvent (for example, water, acetone, ace- 
tonitrile, ethyl acetate, isopropyl acetate, methanol, ethanol, n-propanol, isopropanol, or a mixture thereof, etc.) is admixed 
rapidly (for example, within 10 min.). 

[0030] The polymorphic crystals (A 1 ) can be obtained by another preparation process described below: 4-(3-chloro- 

20 4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide is dissolved while stirring in an organ- 
ic solvent, a good solvent (for example, dimethyl sulfoxide, dimethylimidazolidine, 1-methyl-2-pyrrolidinone, N,N-dimeth- 
ylformamide, N, N-dimethylacetamide, acetic acid, sulfolane, etc.), and then thereto a poor solvent (for example, water, 
acetone, acetonitrile, ethyl acetate, isopropyl acetate, methanol, ethanol, n-propanol, isopropanol, or a mixture thereof, 
etc.) is admixed so that the resultant crystals precipitate when the stirring is stopped. 

25 [0031] The polymorphic crystals (A') can be obtained by still another preparation process described below: 7-methoxy- 
4-chloroquinoline-6-carboxamide and 1-(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea are reacted in the presence of a 
base (for example, potassium t-butoxide, cesium carbonate, potassium carbonate, etc.) in an organic solvent that works 
a good solventf or 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide (for ex- 
ample, dimethyl sulfoxide (DMSO), dimethylimidazolidinone, 1 -methyl-2-pyrrolidinone, N,N-dimethylfomriamide, N,N- 

30 dimethylacetamide, sulfolane, etc.), and then thereto a poor solvent is admixed rapidly (for example, within 10 min.). 
[0032] More specifically, for example, to a mixture of 1-(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea, 7-methoxy-4- 
chloroquinoline-6-carboxamide (one equivalent or more based on 1 -(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea), and 
potassium t-butoxide (one equivalent or more based on 1-(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea), DMSO in a 
volume 5 to 10 times based on 1-(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea Is added at room temperature, and then 

35 the mixture is heated to from 55 to 75°C while stirring for 20 hr. or longer to allow the reaction to proceed. To this reaction 
mixture, while heating at from 60 to 65°C and stirring, a poor solvent (20 to 50% acetone in water or20 to 50% 2-propanol 
in water) in a volume 15 times based on 1-(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea is introduced within 8 min. so 
that crystals can appear. Further, it is preferred to add the seed crystals when the poor solvent is introduced to allow 
the crystals to appear. The polymorphic crystals (A') can be obtained by stirring the resulting reaction mixture, in which 
the crystals appeared, at the temperature ranging from room temperature to 40°C generated by heating for 3 hr. or 
longer to collect the crystals by filtration. 

[0033] The polymorphic crystals (B*) can be obtained by a preparation process described below: 4-(3-chloro-4-(cy- 
clopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide is dissolved in an organic solvent, a good 
solvent (for example, DMSO, dimethylimidazolidine, 1-methyl-2-pyrrolidinone, N.N-dimethylformamide, N,N-dimethyla- 
45 cetamide, acetic acid, sulfolane, etc.), and then thereto a poor solvent (for example, water, acetone, acetonitrile, ethyl 
acetate, isopropyl acetate, methanol, ethanol, n-propanol, isopropanol, or a mixture thereof, etc.) is admixed slowly (for 
example, for 1 hr. or longer). When the poor solvent is admixed slowly, crystals appeared, but when stirring is stopped, 
the resultant crystals spreads all over the solvent. 

[0034] More specifically, for example, to 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-qui- 
50 nolinecarboxamide, a good solvent (DMSO or 1-methyl-2-pyrrolidinone) in a volume from 4 to 5 times based on 4-(3- 
chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide is added, andthen the mixture 
is heated to 80°C or higher while stirring to dissolve the solute. To this mixture, while heating at from 65 to 85°C and 
stirring, a poor solvent (isopropyl acetate, ethyl acetate, methanol, or isopropanol) in a volume from 1 0 to 20 times based 
on 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide is introduced over 30 
55 min. or longer so that crystals can appear. Further, it is preferred to add the seed crystals when the poor solvent is 
introduced to allow the crystals to appear. The polymorphic crystals (B') can be obtained by stirring the resulting reaction 
mixture, in which the crystals appeared, while heating at 70°C or higher for 30 min. or longer, and further by stirring at 
room temperature to collect the crystals by filtration. 
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[0035] The polymorphic crystals (B') can be obtained by another preparation process described below: 4-(3-chloro- 
4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide is dissolved while stirring in an organ- 
ic solvent, a good solvent (for example, DMSO, dimethylimidazolidine, 1 -methyl-2-pyrrolidinone, N,N-dimethylformamide, 
N,N-dimethylacetamide, acetic acid, sulfolane, etc.), and then a poor solvent (for example, water, acetone, acetonitrile, 
ethyl acetate, isopropyl acetate, methanol, ethanol, n-propanol, isopropanol, or a mixture thereof, etc.) is admixed so 
that when stirring is stopped, the resultant crystals spreads all over the solvent. 
. [0036] The polymorphic crystals (B') can be obtained by still another preparation process described below: 7-methoxy- 
4-chloroquinoline-6-carboxamide and 1 -(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea are reacted in the presence of a 
base (for example, potassium t-butoxide, cesium carbonate, potassium carbonate, etc.) in an organic solvent that works 

a good solvent f or 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide (for ex- 
ample, DMSO, dimethylimidazolidinone, 1 -methyl-2-pyrrolidinone, N,N-dimethylformamide, N,N-dimethylacetamide, 
sulfolane, etc.), and then thereto a poor solvent (for example, water, acetone, acetonitrile, ethyl acetate, isopropyl acetate, 
methanol, ethanol, n-propanol, isopropanol, or a mixture thereof, etc.) is admixed slowly (for example, for 30 min. or 
longer). 

[0037] More specifically, for example, to a mixture of 1-(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea, 7-methoxy-4- 
chloroquinoline-6-carboxamide (one equivalent or more based on 1 -(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea), and 
potassium t-butoxide (one equivalent or more based on 1-(2-chloro-4-hydroxyphenyl)-3-cyciopropylurea), DMSO in a 
volume from 5 to 1 0 times based on 1-(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea is added at room temperature, and 
then the mixture is heated to from 55 to 75°C while stirring tor 20 hr. or longer to allow the reaction to proceed. To this 
20 reaction mixture, while heating at from 60 to 65°C and stirring, a poor solvent (33% acetone in water) in a volume 15 
times based on 1 -(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea is introduced over 2 hr. or longer so that crystals can 
appear. The polymorphic crystals (B') can be obtained by stirring the resulting reaction mixture, in which the crystals 
appeared, while heating at 40°C for 3 hr. or longer to collect the crystals by filtration. 

[0038] The polymorphic crystals (B') can be obtained by still another preparation process described below: the poly- 
25 morphic crystals (A') of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide 
having a diffraction peak at a diffraction angle (26 ± 0.2°) of 15.75° in a powder X-ray diffraction is suspended and 
heated in a mixed solution of an organic solvent which is a good solvent for the above polymorphic crystals and a poor 
solvent for the above polymorphic crystals. It is preferred that the polymorphic crystals (A') used for this purpose also 
has diffraction peaks at diffraction angles (26 ± 0.2°) of 9.98° and 1 1.01°. 
30 [0039] The polymorphic crystals (B') can be obtained by still another preparation process described below: the poly- 
morphic crystals (A') of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide 
having absorbance at a wavenumber of 3452.3 ± 2.5 cm" 1 in an infrared absorption spectrum (potassium bromide) is 
suspended and heated in a mixed solution of a good solvent for the above polymorphic crystals and a poor solvent for 
the above polymorphic crystals. It is preferred that the polymorphic crystals (A') used for this purpose has absorbance 
at a wavenumber of 3452.3 ± 2.5 cm" 1 (and also at 1712.2 ± 1 .0 cm 1 ) in an infrared absorption spectrum (potassium 
bromide). 

[0040] The crystals of hydrochloride or hydrobromide of 4-(3-ch!oro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7- 
methoxy-6-quinolinecarboxamide; the crystals of p-toluenesulfonate or sulfate of the same; the crystals (A) of the same; 
the crystals (B) of the same; the crystals (C) of the same; the crystals of dimethyl sulfoxide solvate of methanesulfonate 
of the same; the crystals (F) of the same; the crystals (I) of the same; the crystals (a) of the same; the crystals (p) of the 
same; and the crystals of dimethyl sulfoxide solvate of ethanesulfonate of the same can be obtained by preparation 
processes described in the following paragraphs. 

[0041] The crystals of hydrochloride or hydrobromide can be obtained by mixing the carboxamide and a solvent to 
dissolve the carboxamide therein, to which hydrochloric acid or hydrobromic acid is then added. More specifically, for 
*5 example, the carboxamide and the solvent are mixed to dissolve the carboxamide therein by heating, and then thereto 
hydrochloric acid or hydrobromic acid is added followed by gradually cooling the resulting mixture to room temperature 
so that the crystals of hydrochloride or hydrobromide can be prepared. As a solvent, an alcohol such as methanol, 
ethanol, 1-propanol, and 2-propanol can be used, and ethanol is preferred. Further, water may be optionally added to 
the alcohol. There is no particular restriction on the amount of the solvent, but the solvent preferably from 1 0 to 30 times, 
more preferably 20 times, as much as the solute is used. As for the amount of hydrochloric acid or hydrobromic acid, 
from 1 .0 to 1 .5 equivalents, preferably 1.1 equivalents, based on the solute can be used. There is no particular restriction 
on the heating temperature, but the heating temperature is preferably from 60°C to the reflux temperature, and more 
preferably the reflux temperature. For cooling, it may take from 1 0 min. to 24 hr. to cool down gradually from the heating 
temperature to room temperature. 

[0042] The crystals of a p-toluenesulfonate or sulfate can be obtained by mixing the carboxamide, a solvent, and p- 
toluenesuifonic acid or sulfuric acid to dissolve the carboxamide therein. More specifically, for example, the carboxamide, 
the solvent, and p-toluenesulfonic acid or sulfuric acid are mixed to dissolve the carboxamide therein by heating followed 
by gradually cooling the resulting mixture to room temperature so that the crystals of p-toluenesulfonate or sulfate can 
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be prepared. As a solvent, for example, dimethyl sulfoxide, N,N-dimethylformamide, N,N -dim ethyl acetamide, etc., can 
be used, and dimethyl sulfoxide is preferred. There Is no particular restriction on the amount of the solvent, but the 
solvent preferably from 1 0 to 30 times, more preferably 20 times, as much as the solute is used. As for the amount of 
p-toluenesulfonic acid or sulfuric acid, from 1 .0 to 1 .5 equivalents, preferably 1 .2 equivalents, based on the solute can 

5 be used. There is no particular restriction on the heating temperature, but the heating temperature is preferably from 
60°C to the reflux temperature, more preferably from 70 to 100°C, and still more preferably 80°C. For cooling, it may 
take from 1 0 min. to 24 hr. to cool down gradually from the heating temperature to room temperature. 
[0043] The crystals (A) can be obtained by a preparation process comprising mixing 4-(3-chloro-4-(cyclopropylami- 
nocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide, a solvent, and methanesulfonic acid to dissolve. More 

10 specifically, for example, the carboxamide, the solvent, and methanesulfonic acid are mixed to dissolve the carboxamide 
therein by heating followed by gradually cooling the resulting mixture to room temperature so that the crystals (A) of 
methanesutfonate can be prepared. As a solvent, for example, methanol, ethanol, 2-propanol, etc., can be used, and 
methanol is preferred. There is no particular restriction on the amount of the solvent, but the solvent preferably from 10 
to 30 times, more preferably 20 times, as much as the solute is used. As for the amount of methanesulfonic acid, from 

15 1 .0 to 1 .5 equivalents, preferably 1 .2 equivalents, based on the solute can be used. There is no particular restriction on 
the heating temperature, but the heating temperature is preferably from 60°C to the reflux temperature, and more 
preferably from 70 to 80°C. For cooling, it may take from 1 to 24 hr., preferably from 3 to 12 hr., to cool down gradually 
from the heating temperature to room temperature. 

[0044] The crystals (A) can be also obtained by a preparation process comprising mixing 4-(3-chloro-4-(cyclopro- 

20 pylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide, acetic acid, and methanesulfonic acid to dis- 
solve. More specifically, for example, the carboxamide, acetic acid, and methanesulfonic acid are mixed to dissolve the 
carboxamide therein by heating, and then thereto a poor solvent is added followed by gradually cooling the resulting 
mixture to room temperature so that the crystals (A) of methanesulfonate can be prepared. Further, it is preferred to add 
the seed crystals (A) of methanesulfonate with the poor solvent. There is no particular restriction on the amount of acetic 

25 acid, but acetic acid preferably from 5 to 20 times, more preferably 10 times, as much as the solute is used. As for the 
amount of methanesulfonic acid, from 1 .0 to 2.5 equivalents, preferably from 1 .4 to 2.2 equivalents, based on the solute 
can be used. As a poor solvent, for example, methanol, ethanol, etc., can be used, and ethanol is preferred. There is 
no particular restriction on the amount of the poor solvent, but the poor solvent preferably from 10 to 30 times, more 
preferably 20 times, as much as the solute is used. Further, the poor solvent can be added at once, or divided into from 

30 2 to 4 parts, preferably 2 parts, for addition. In such case, the amount ratio of the first addition and the second addition 
is from 1:1 to 3:1, and preferably 3:2. There is no particular restriction on the heating temperature, but the heating 
temperature is preferably from 50°C to the reflux temperature, and more preferably 50°C. For cooling, it may take from 
10 min. to 6 hr., preferably from 1 to 2 hr., to cool down gradually from the heating temperature to room temperature. 
[0045] The crystals (B) can be obtained by a preparation process comprising drying (for example, by drying under 

35 aeration) the crystals (I) of acetic acid solvate of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)ami- 
nophenoxy)-7-methoxy-6-quinolinecarboxamide to remove acetic acid. 

[0046] The crystals (C) can be obtained by a preparation process comprising heating crystals of dimethyl sulfoxide 
solvate of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarbox- 
amide (and preferably cooling down gradually to room temperature). This preparation process can be conducted either 
*o in the presence of or in the absence of a solvent. When a solvent is used, as the solvent, for example, ethyl acetate, 
isopropyl acetate, n-butyl acetate, etc., can be used, and n-butyl acetate is preferred. There is no particular restriction 
on the heating temperature, but the heating temperature is preferably from 70°C to the reflux temperature, and more 
preferably the reflux temperature. 

[0047] The crystals (C) can be also obtained by a preparation process comprising mixing the crystals (I) of acetic acid 
45 solvate of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarbox- 
amide and a solvent. In this preparation process, as a solvent, for example, an alcohol such as methanol, ethanol, and 
2-propanol can be used, and ethanol is preferred. There is no particular restriction on the stirring temperature, but the 
stirring temperature is preferably from 20 to 60°C, and more preferably 40°C. 

[0048] The crystals (C) can be still also obtained by a preparation process comprising mixing 4-(3-chloro-4-(cyclopro- 
50 pylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide, acetic acid, and methanesulfonic acid to dis- 
solve. More specifically, for example, the carboxamide, acetic acid, and methanesulfonic acid are mixed to dissolve the 
carboxamide therein by heating, and then thereto 2-propanol as a poor solvent is added followed by gradually cooling 
the resulting mixture to about 1 5°C so that the crystals (C) of methanesulfonate can be prepared. Further, it is preferred 
to add the seed crystals (C) of methanesulfonate with the poor solvent and to add isopropyl acetate to accelerate the 
55 appearance of the crystals. There is no particular restriction on the amount of acetic acid, but acetic acid preferably from 
5 to 1 0 times, more preferably from 7 to 8 times, as much as the solute is used. As for the amount of methanesulfonic 
acid, from 1.0 to 1.5 equivalents, preferably 1.2 equivalents, based on the solute can be used. There is no particular 
restriction on the amount of the poor solvent, but the poor solvent preferably from 2 to 1 0 times, more preferably from 
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4 to 5 times, as much as the solute is used. When isopropyl acetate is added, there is no particular restriction on the 
amount of isopropyl acetate, but isopropyl acetate preferably from 2 to 10 times, more preferably 5 times, as much as 
the solute is used. There is no particular restriction on the heating temperature, but the heating temperature is preferably 
40°C. For cooling, it may take from 1 0 min. to 6 nr., preferably from 1 to 2 nr., to cool down gradually from the heating 
temperature to about 15°C. 

[0049] In another preparation process wherein 4-(3-chloro-4-(cyclopropylaminocarbony!)aminophenoxy)-7-methoxy- 
6-quinolinecarboxamide, acetic acid, and methanesulfonic acid are mixed to dissolve, the carboxamide, acetic acid, and 
methanesulfonic acid are mixed to dissolve the carboxamide therein at room temperature (or about 30°C), and then 
thereto 2-propanol as a poor solvent is added followed by gradually cooling the resulting mixture to about 1 5°C. Resultant 
crystals are collected by filtration, and then the above crystals and a solvent are mixed and stirred so that the crystals 
(C) of methanesulfonate can be prepared. Further, it is preferred to add the seed crystals (C) of methanesulfonate with 
the poor solvent. There is no particular restriction on the amount of acetic acid, but acetic acid preferably from 5 to 20 
times, more preferably 1 0 times, as much as the solute is used. As for the amount of methanesulfonic acid, from 1 .0 to 
2.5 equivalents, preferably from 1 .8 to 2.2 equivalents, based on the solute can be used. There is no particular restriction 
on the amount of the poor solvent, but the poor solvent preferably from 10 to 30 times, more preferably 20 times, as 
much as the solute is used. For cooling, it may take from 1 0 min. to 4 nr., preferably from 30 min. to 2 nr., to cool down 
gradually from room temperature (or about 30°C) to about 15°C. As a solvent to be mixed with the collected crystals, 
for example, an alcohol such as methanol, ethanol, and 2-propanol can be used, and ethanol is preferred. 
[0050] In further still another process for preparing the crystals (C), the crystals (B) of methanesulfonate of 4-(3-chloro- 
20 4-(cyclopropylaminocarbonyl)aminophenoxy)-7*methoxy-6-quinolinecarboxamide is moisturized. 

[0051] Crystals of dimethyl sulfoxide solvate of methanesulfonate can be obtained by mixing the carboxamide, dimethyl 
sulfoxide, and methanesulfonic acid to dissolve the carboxamide therein by heating, and then by adding thereto a poor 
solvent followed by cooling the resulting mixture to about 15°C. Further, it is preferred to add the seed crystals (A) of 
methanesulfonate with the poor solvent. There is no particular restriction on the amount of dimethyl sulfoxide, but dimethyl 
sulfoxide preferably from 5 to 20 times, more preferably from 8 to 10 times, as much as the solute is used. As for the 
amount of methanesulfonic acid, from 1 .0 to 4.0 equivalents, preferably from 1 .2 to 3.5 equivalents, based on the solute 
can be used. As a poor solvent, for example, ethyl acetate, isopropyl acetate, 1 -propanol, 2-propanol, etc., can be used, 
and ethyl acetate and 2-propanol are preferred. There is no particular restriction on the amount of the poor solvent, but 
the poor solvent preferably from 10 to 30 times, more preferably 20 times, as much as the solute is used. Further,' the 
30 poor solvent can be added at once, or divided into from 2 to 4 parts, preferably 2 parts, for addition. In such case! the 
amount ratio of the first addition and the second addition is from 1:1 to 1:5, and preferably 1:4. There is no particular 
restriction on the heating temperature, but the heating temperature is preferably from 50 to 100°C, and more preferably 
60 to 80°C. For cooling, it may take from 10 min. to 6 hr., preferably from 1 to 2 hr., to cool down from the heating 
temperature to about 15°C. 

[0052] The crystals (F) can be obtained by a preparation process comprising mixing 4-(3-chloro-4-(cyclopropylami- 
nocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide, acetic acid, and methanesulfonic acid to dissolve. More 
specifically, for example, the carboxamide, acetic acid, and methanesulfonic acid are mixed to dissolve the carboxamide 
therein by heating, and then thereto a poor solvent is added followed by gradually cooling the resulting mixture to room 
temperature so that the crystals (F) of hydrate of methanesulfonate can be prepared. Further, it is preferred to add the 
seed crystals (A) of methanesulfonate with the poor solvent. There is no particular restriction on the amount of acetic 
acid, but acetic acid preferably from 5 to 20 times, more preferably 1 0 times, as much as the solute is used. As for the 
amount of methanesulfonic acid, from 1 .0 to 2.0 equivalents, preferably from 1 .3 to 1 .6 equivalents, based on the solute 
can be used. As a poor solvent, for example, ethyl acetate and isopropyl acetate can be used, and ethyl acetate is 
preferred. There is no particular restriction on the amount of the poor solvent, but the poor solvent preferably from 10 
to 30 times, more preferably 20 times, as much as the solute is used. Further, the poor solvent can be added at once, 
or divided into from 2 to 4 parts, preferably 2 parts, for addition. In such case, the amount ratio of the first addition and 
the second addition is from 1:1 to 1:5, and preferably 1:3. There is no particular restriction on the heating temperature, 
but the heating temperature is preferably from 40 to 60°C, and more preferably 50°C. For cooling, it may take from 1 0 
min. to 6 hr., preferably from 2 to 4 hr., to cool down gradually from the heating temperature to room temperature. 
[0053] The crystals (I) can be obtained by a preparation process comprising mixing 4-(3-chloro-4-(cyclopropylamino- 
carbonyl)aminophenoxy)-7-met_hoxy-6-quinolinecarboxamide, acetic acid, and methanesulfonic acid to dissolve. More 
specifically, for example, the carboxamide, acetic acid, and methanesulfonic acid are mixed to dissolve the carboxamide 
therein by heating, and then thereto a poor solvent is added followed by gradually cooling the resulting mixture to room 
temperature so that the crystals (I) of an acetic acid solvate of methanesulfonate can be prepared. Further, it is preferred 
to add the seed crystals (C) of methanesulfonate with the poor solvent and to add isopropyl acetate to accelerate the 
appearance of the crystals. There is no particular restriction on the amount of acetic acid, but acetic acid preferably from 
5 to 1 0 times, more preferably from 7 to 8 times, as much as the solute is used. As for the amount of methanesulfonic 
acid, from 1.0 to 1.5 equivalents, preferably 1.2 equivalents, based on the solute can be used. As a poor solvent, for 
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example, 1-propanol 1-butanol, tert-butanol, etc., can be used, and 1-propanol is preferred. There is no particular re- 
striction on the amount of the poor solvent, but the poor solvent preferably from 5 to 20 times, more preferably from 8 
to 10 times, as much as the solute is used. Further, the poor solvent can be added at once, or divided into from 2 to 4 
parts, preferably 2 parts, for addition. In such case, the amount ratio of the first addition and the second addition is from 
5 1:1 to 1:5, and preferably 1:3.5. When isopropyl acetate Is added, there is no particular restriction on the amount of 
isopropyl acetate, but isopropyl acetate preferably from 2 to 1 0 times, more preferably 5 times, as much as the solute 
is used. There is no particular restriction on the heating temperature, but the heating temperature is preferably 40°C. 
Forcooling, itmay take from 1 0 min. to 6 hr., preferably from 1 to 2 hr., to cool down gradually from the heating temperature 
to room temperature. 

10 [0054] The crystals (a) can be obtained by a preparation process comprising mixing 4-(3-chloro-4-(cyclopropylami- 
nocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide, a solvent, and ethanesulfonic acid to dissolve. More 
specifically, for example, the carboxamide, the solvent, and ethanesulfonic acid are mixed to dissolve the carboxamide 
therein by heating, and then thereto a poor solvent is added followed by gradually cooling the resulting solution to room 
temperature so that the crystals (a) of ethanesulfonate can be prepared. As a solvent, for example, dimethyl sulfoxide, 

15 etc., can be used. There is no particular restriction on the amount of the solvent, but the solvent preferably from 5 to 20 
times, more preferably 1 0 times, as much as the solute is used. As for the amount of ethanesulfonic acid, from 1 .0 to 
1.5 equivalents, preferably 1.2 equivalents, based on the solute can be used. As a poor solvent, for example, ethyl 
acetate, etc., can be used. There is no particular restriction on the amount of the poor solvent, but the poor solvent 
preferably from 5 to 20 times, more preferably 10 times, as much as the solute is used. There is no particular restriction 

20 on the heating temperature, but the heating temperature is preferably from 50 to 70°C, and more preferably 60°C. For 
cooling, it may take from 1 0 min. to 24 hr., preferably from 1 to 2 hr., to cool down gradually from the heating temperature 
to room temperature. 

[0055] The crystals (P) can be obtained by a preparation process comprising mixing the crystals (a) of ethanesulfonate 
of 4-(3<jhloro-4-(cyclopropylaminc«arbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide and a solvent Asasol- 
25 vent, for example, methanol, ethanol, 2-propanol, etc., can be used, and ethanol is preferred. There is no particular 
restriction on the amount of the solvent, but the solvent preferably from 5 to 20 times, more preferably 1 0 times, as much 
as the solute is used. There is no particular restriction on the amount of water, but water preferably from 1/10 to 1/2 
times, more preferably 1/6 times, as much as ethanol is used. 

[0056] The crystals (p) can be also obtained by a preparation process comprising mixing 4-(3-chloro-4-(cyclopro- 

30 pylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide, acetic acid, and ethanesulfonic acid to dissolve. 
More specifically, for example, the carboxamide, acetic acid, and ethanesulfonic acid are mixed to dissolve the carbox- 
amide therein by heating, and then thereto a poor solvent and water are added followed by cooling the resulting mixture 
to 0°C so that the crystals (p) of a hydrate of ethanesulfonate can be prepared. Further, it is preferred to add the seed 
crystals (p) of ethanesulfonate with the poor solvent. There is no particular restriction on the amount of acetic acid, but 

35 acetic acid preferably from 2.5 to 10 times, more preferably 5 times, as much as the solute is used. As for the amount 
of ethanesulfonic acid, from 1 .0 to 1 .5 equivalents, preferably 1 .2 equivalents, based on the solute can be used. As a 
poor solvent, for example, ethanol, 2-propanol, etc., can be used, and 2-propanol is preferred. There is no particular 
restriction on the amount of the poor solvent, but the poor solvent preferably from 10 to 40 times, more preferably 30 
times, as much as the solute is used. Further, the poor solvent can be added at once, or divided into from 2 to 4 parts, 

4o preferably 2 parts, for addition. In such case, the amount ratio of the first addition and the second addition is from 1:1 
to 1:5, and preferably from 1:1.5 to 1:2. There is no particular restriction on the amount of water, but water preferably 
from 1/1 0 to 1/30 times, more preferably 1/20 times, as much as the poor solvent is used. There is no particular restriction 
on the heating temperature, but the heating temperature is preferably from 50 to 70°C, and more preferably 60°C. For 
cooling, it may take from 10 min. to 6 nr., preferably from 2 to 4 hr., to cool down from the heating temperature to 0°C. 

45 [0057] Crystals of dimethyl sulfoxide solvate of ethanesulfonate can be obtained by mixing the carboxamide, dimethyl 
sulfoxide, and ethanesulfonic acid to dissolve the carboxamide therein by heating, and then by adding a poor solvent 
thereto followed by cooling the resulting solution to 0°C. Further, it is preferred to add the seed crystals (p) of ethanesul- 
fonate with the poor solvent There is no particular restriction on the amount of dimethyl sulfoxide, but dimethyl sulfoxide 
preferably from 5 to 20 times, more preferably 1 0 times, as much as the solute is used. As for the amount of ethanesulfonic 

50 acid, from 1.0 to 1.5 equivalents, preferably 1.2 equivalents, based on the solute can be used. As a poor solvent, for 
example, ethyl acetate, etc., can be used. There is no particular restriction on the amount of the poor solvent, but the 
poor solvent preferably from 5 to 20 times, more preferably 10 times, as much as the solute is used. Further, the poor 
solvent can be added at once, or divided into from 2 to 4 parts, preferably 2 parts, for addition. In such case, the amount 
ratio of the first addition and the second addition is from 1 :1 to 3:1, and preferably 3:2. There is no particular restriction 

55 on the heating temperature, but the heating temperature is preferably from 50 to 70°C, and more preferably 60°C. For 
cooling, it may take from 1 0 min. to 6 hr., preferably from 1 to 2 hr., to cool down from the heating temperature to 0°C. 
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(Pharmaceutical Composition) 

[0058] The pharmaceutical composition in accordance with the present invention comprises: in addition to the active 
ingredient consisting of the compound represented by Formula (1 ), salt thereof, or solvate of the foregoing, as described 
above; 

(i) a compound, a 5% (w/w) aqueous solution or suspension of which has a pH of 8 or more; and/or 

(ii) silicic acid, salt thereof, or solvate of the foregoing. 

[0059] Further, the compound whose pH of a 5% (w/w) aqueous solution or suspension thereof is 8 or more contributes 
to the suppression of the decomposition of the active ingredient under humidified and heated storage conditions, and 
hence hereinafter is referred to as the "stabilizer." Moreover, silicic acid, saltthereof, or solvate of the foregoing contributes 
to the inhibition of the gelation of the pharmaceutical composition, and hence hereinafter is referred to as the "gelation 
inhibitor." 

[0060] As the stabilizer, magnesium oxide, calcium oxide, sodium carbonate, disodium hydrogenphosphate, sodium 
citrate, dipotassium hydrogenphosphate, sodium acetate, sodium hydrogencarbonate, and sodium hydroxide'are pre- 
ferred. Of these, magnesium oxide and calcium oxide are particularly preferred in view of an increase in weight and 
coloration. The amount of the stabilizer to add to the pharmaceutical composition is preferably from 0.5 to 15, more 
preferably from 1 to 10, and most preferably from 1 to 5 mass parts based on 100 mass parts of the pharmaceutical 
composition. 

[0061] As the gelation inhibitor, light anhydrous silicic acid, silicon dioxide hydrate, calcium silicate, magnesium silicate, 
magnesium aluminosilicate, magnesium aluminometasilicate, magnesium aluminum silicate, synthetic aluminum silicate,' 
and hydrous silicic dioxide are preferred. Of these, light anhydrous silicic acid, silicon dioxide hydrate, and calcium 
silicate are more preferred, and light anhydrous silicic acid and silicon dioxide hydrate are most preferred. The amount 
of the gelation inhibitor to add to the pharmaceutical composition is preferably from 4 to 20, and more preferably from 
8 to 20 mass parts based on 1 00 mass parts of the pharmaceutical composition. 

[0062] In the pharmaceutical composition in accordance with the present invention, in addition to the active ingredient 
consisting of the compound represented by Formula (1), salt thereof, or solvate of the foregoing, the stabilizer, and the 
gelation inhibitor; additives such as a diluent, a binder, a lubricant, a disintegrant, a coloring agent, a flavoring agent, 
an emulsifier, a surfactant, a solubilizing agent, a suspending agent, an isotonizing agent, a buffer, a preservative, an 
antioxidant, a stabilizing agent, and an absorption promoter can be added thereto. 

[0063] Examples of diluents include lactose, sucrose, glucose, cornstarch, mannitol, sorbitol, starch, alpha starch, 
dextrin, crystalline cellulose, light anhydrous silicic acid, aluminum silicate, calcium silicate, magnesium aluminometa- 
silicate, calcium hydrogenphosphate, etc. 

[0064] Examples of binders include polyvinyl alcohol, methylcellulose, ethylcellulose, gum Arabic, tragacanth, gelatin, 
shellac, hydroxypropylmethylcellulose, hydroxypropylcellulose, sodium carboxym ethylcellulose, polyvinylpyrrolidone! 
Macrogol, etc. 

[0065] Examples of lubricants include magnesium stearate, calcium stearate, sodium stearyl fumarate, talc, polyeth- 
ylene glycol, colloidal silica, etc. 

[0066] Examples of disintegrants include crystalline cellulose, agar, gelatin, calcium carbonate, sodium hydrogencar- 
bonate, calcium citrate, dextrin, pectin, low-substituted hydroxypropylcellulose, carboxymethylcellulose, carboxymeth- 
ylcellulose calcium, c rosea rme Hose sodium, carboxymethyl starch, carboxymethyl starch sodium, carmellose, carmellose 
sodium, crospovidone, low-substituted carboxymethyl starch sodium, partially alpha starch, etc. The amount of the 
disintegrant to add to the pharmaceutical composition is preferably from 0.1 to 30, and more preferably from 1 to 20 
mass parts based on 1 00 mass parts of the pharmaceutical composition. 

[0067] As the disintegrant, low-substituted hydroxypropylcellulose, carboxymethyl starch sodium, carmellose sodium, 
carmellose calcium, croscarmellose sodium, crospovidone, and partially alpha starch are preferred. Low-substituted 
hydroxypropylcellulose, carmellose calcium, croscarmellose sodium, crospovidone, and partially alpha starch are more 
preferred. Croscarmellose sodium is most preferred. 

[0068] Examples of coloring agents include iron sesquioxide, yellow iron sesquioxide, carmine, caramel, beta-carotene, 
titanium oxide, talc, riboflavin sodium phosphate, yellow aluminum lake.etc, which have been approved as additives for 
medicaments. 

[0069] Flavoring agents include cocoa powder, menthol, aromatic powder, mentha oil, borneol, powdered cinnamon 
bark, etc. 

[0070] Examples of emulsifiers or surfactants include stearyl triethanolamine, sodium lauryl sulfate, lauryl aminopro- 
pionic acid, lecithin, glycerin monostearate, sucrose fatty acid ester, glycerin fatty acid ester, etc. 
[0071] Examples of solubilizers include polyethylene glycol, propylene glycol, benzyl benzoate, ethanol, cholesterol, 
triethanolamine, sodium carbonate, sodium citrate, Polysorbate 80, nicotinamide, etc. 
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[0072] Examples of suspending agents include, in addition to the above surfactants, hydrophilic polymers such as 
polyvinyl alcohol, polyvinylpyrrolidone, methylcellulose, hydroxymethylcellulose, hydroxyethylcellulose, and hydroxypro- 
pylcellulose. 

[0073] Examples of isotonizing agent include glucose, sodium chloride, mannitol, sorbitol, etc. 
5 [0074] Examples of buffers Include buffer solutions of phosphate, acetate, carbonate, citrate, etc. 

[0075] Examples of preservatives include methylparaben, propylparaben, chlorobutanol, benzyl alcohol, phenethyl 
alcohol, dehydroacetic acid, sorbic acid, etc. 

[0076] Examples of antioxidants include sulfite, ascorbic acid, alpha-tocopherol, etc. 

[0077] Further, the pharmaceutical composition can be formulated into oral preparations such as tablets, powders, 
10 granules, capsules, syrups, troches, and Inhalants; external preparations such as suppositories, ointments, ophthalmic 
ointments, tapes, eye drops, nasal drops, ear drops, cataplasms, and lotions; or injections. Oral preparations are for- 
mulated by combining the above additives as desired. Moreover, optionally surface of these oral preparations may be 
coated. 

[0078] External preparations are formulated by combining, among the above described additives, in particular, the 
15 diluent, the binder, the flavoring agent, the emulsifier, the surfactant, the solubilizer, the suspending agent, the isotonizing 
agent, the preservative, the antioxidant, the stabilizing agent, and the absorption promoter, as desired. Injections are 
formulated by combining, among the above described additives, in particular, the emulsifier, the surfactant the solubilizer, 
the suspending agent, the isotonizing agent, the buffer, the preservative, the antioxidant, the stabilizing agent, and the 
absorption promoter, as desired. 
20 [0079] The pharmaceutical composition in accordance with the present invention can be prepared by a well-known 
method. For example, to prepare tablets, a preparation process comprising steps of pre-mixing, granulating, drying, 
milling, main-mixing, compression, coating, and screening in this order can be applied. Either wet granulation (a non- 
aqueous system is preferred) or dry granulation may be employed. 

[0080] In the pre-mixing step, a diluent and a binder are mixed, for example, in a 20 L super mixer. In the granulating 
25 step, to the resulting mixture, the active ingredient and an organic solvent such as ethanol are added, which are then 
granulated, for example, in a 20 L super mixer. In the drying step, the resulting granules are dried in a tray dryer, etc. 
The milling step is then conducted by a power mill, etc. To the milled granules, a dlsintegrant and a lubricant are added, 
and the main mixing step is conducted, for example, in a 10/20 L tumbler mixer, etc. Then, the compression step is 
conducted by a tablet press. Finally, the screening step is conducted to obtain the pharmaceutical composition (tablets). 
30 [0081] Further, before the addition of a diluent and a binder In the pre-mixing step, another pre-mixing step wherein 
the active ingredient and the gelation inhibitor are added in advance can be performed. In such case, in the granulating 
step, only an organic solvent such as ethanol will be added. Moreover, between the coating step and the screening step, 
a mixing step in a 5 L tumbler mixer, etc., may be performed. 

[0082] The dosage of the pharmaceutical composition in accordance with the Invention depends on symptoms, age, 
35 and dosage forms, but in general, in terms of the active ingredient, from 100 jig to 10 g thereof is administered daily 
once or in a few divided portions to an adult 

[0083] The pharmaceutical composition in accordance with the present invention is extremely useful as an angiogenic 
inhibitor, and is effective as an agent to prevent or treat diseases against which angiogenic inhibition is effective, an 
angiogenic inhibitor, an anti-tumor agent, an agent to treat angioma, a cancer metastasis inhibitor, an agent to treat 
*o retinal angiogenesis, an agent to treat diabetic retinopathy, an agent to treat inflammatory diseases, an agent to treat 
inflammatory diseases selected from the group consisting of osteoarthritis, rheumatic arthritis, psoriasis, and delayed 
hyperactivity, and an agent to treat atherosclerosis. 

[0084] Further, when the pharmaceutical composition in accordance with the present invention is used as an anti- 
tumor agent, the target tumor thereof is, for example, pancreatic cancer, stomach cancer, colorectal cancer, breast 
45 cancer, prostate cancer, lung cancer, renal cancer, brain tumor, blood cancer, or ovarian cancer. In particular, stomach 
cancer, colorectal cancer, prostate cancer, or renal cancer is a preferred target. 

[0085] Moreover, the pharmaceutical composition in accordance with the present invention exhibits a potent c-Kit 
kinase inhibitory action, and hence is useful as an anti-tumor agent against tumors exacerbated by activated c-Kit kinase 
(acute myeloid leukemia, mast cell leukemia, small cell lung cancer, GIST, testicular tumor, ovarian cancer, breast 
50 cancer, brain tumor, neuroblastoma, and colorectal cancer). The pharmaceutical composition in accordance with the 
present invention is also useful as an agent to treat diseases such as mastocytosis in which the involvement of c-K'rt 
kinase is suspected, allergies, and asthma. 

Examples 

55 

[0086] The present invention is further explained in detail by referring to examples and comparative examples in the 
following paragraphs. However, the present invention shall not be limited by the following examples by any means. 
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[Preparation of Medicament (Active Ingredient)] 

(Preparation Example 1) Preparation (1) of 4-(3-ch!oro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-qui- 
nolinecarboxamide 

5 

[0087] Phenyl N-(4-(6-carbamoyl-7-methoxy-4-quinolyl)oxy-2-ch!orophenyl)carbamate (1 7.5g, 37.7 mmol) disclosed 
in WO 02/32872 was dissolved in A/,/V-dimethylformamide (350 mL), and then cyclopropylamine (6.53 mL, 94.25 mmol) 
was added to the reaction mixture under a nitrogen atmosphere, followed by stirring overnight at room temperature. To 
the mixture was added water (1 .75L), and the mixture was stirred. Precipitated crude crystals were collected by filtration, 
io washed with water, and dried at 70 °C for 50 min. To the obtained crude crystals was added ethanol (300 mL), and then 
the mixture was heated under reflux for 30 min to dissolve, followed by stirring overnight to cool slowly down to room 
temperature. Precipitated crystals was collected by filtration and dried under vacuum, and then further dried at 70 °C 
for 8 hours to give the titled crystals (12.91 g; 80.2%). 

15 (Preparation Example 2) Preparation (2) of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-qui- 
nolinecarboxamide 

(1) Preparation of phenyl N-(2-chloro-4-hydroxyphenyl)carbamate 
20 [0088] 



[Formula 3] 
CI 




To a suspension of 4-amino-3-chlorophenol (23.7 g) in A/,A/-dimethylformamide (1 00 mL) was added pyridine (23.4 mL) 
while cooling in an ice bath, and phenyl chloroformate (23.2 mL) was added dropwise below 20 °C. After stirring at room 
temperature for 30 min, water (400mL), ethyl acetate (300 mL), and 6N-HCI (48 mL) were added and stirred. The organic 
layer was separated, washed twice with a 1 0% aqueous sodium chloride solution (200 mL), and dried over magnesium 
sulfate. The solvent was evaporated to give 46 g of the titled compound as a solid. 

1 H-NMR Spectrum (CDCI 3 ) S(ppm): 5.12 (1h, brs), 6.75 (1H, dd, J=9.2, 2.8 Hz), 6.92 (1H, d, J=2.8 Hz), 7.18-7.28 (4H, 
m), 7.37-7.43 (2H, m), 7.94 (1H, brs) 

(2) Preparation of 1-(2-chloro-4-hydroxyphenyl)-3-cyclopropylurea 
[0089] 



[Formula 4] 
CI 



50 

HO 




To a solution of phenyl N-(2-chloro-4-hydroxyphenyl)carbamate in A/,A/-dimethylformamide (100 mL) was added cyclo- 
propylamine (22.7 mL) while cooling in an ice bath, and the stirring was continued at room temperature overnight. Water 
(400 mL), ethyl acetate (300 mL), and 6N-HCI (55 mL) were added thereto, and the mixture was stirred. The organic 
layer was then separated, washed twice with a 10% aqueous sodium chloride solution (200 mL), and dried over mag- 
nesium sulfate. The solvent was evaporated to give prism crystals, which were collected by filtration and washed with 
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heptane to give 22.8 g of the titled compound (yield from 4-amino-3-chlorophenol: 77%). 

1 H-NMR Spectrum (CDCI3) 5(ppm): 0.72-0.77 (2H, m), 0.87-0.95 (2H, m), 2.60-2.65 (1H, m), 4.89 (1H, brs), 5.60 (1H, 
br s), 6.71 (1 H, dd, J=8.8, 2.8 Hz), 6.88 (1 H, d, J=2.8 Hz), 7.24-7.30 (1 H, br s), 7.90 (1 H, d, J=8.8 H) 

(3) Preparation of 4-(3-chloro-4-(cyclopropylaminocarbonyl)amInophenoxy)-7-methoxy-6-qulnolinecart)oxamlde 

[0090] To dimethyl sulfoxide (20 mL) were added 7-methoxy-4-chlorc>quinoline-6-carboxamide (0.983 g), 1 -(2-chloro- 
4-hydroxyphenyl)-3-cyclopropylurea (1 . 1 3 g) and cesium carbonate (2.71 g), and the mixture was heated and stirred at 
70 °C for 23 hours. The reaction mixture was cooled to room temperature, and water (50 mL) was added, and the 
resultant crystals were then collected by filtration to give 1.56 g of the titled compound (yield: 88%). 

(Preparation Example 3) Preparation (3) of 4-(3-chloro-4-(cyclopropylaminocarbony!)aminophenoxy)-7-methoxy-6-qui- 
nolinecarboxamide 



15 



20 



25 



30 



35 



[0091] 7-Methoxy-4-chloroquinoline-6-carboxamide (5.00 kg, 21.13 mol), dimethyl sulfoxide (55.05 kg), 1-(2-chloro- 
4-hydroxyphenyl)-3-cyclopropylurea (5.75 kg, 25.35 mol) and potassium t-butoxide (2.85 kg, 25.35 mol) were introduced 
in this order into a reaction vessel under a nitrogen atmosphere. The mixture was stirred for 30 min at 20 °C, and the 
temperature was raised to 65 °C over 2.5 hours. The mixture was stirred at the same temperature for 19 hours. 33% 
(v/v) acetone-water (5.0 L) and water (10.0 L) were added dropwise over 3.5 hours. After the addition was completed, 
the mixture was stirred at 60 °C for 2 hours. 33% (v/v) acetone-water (20.0 L) and water (40.0 L) were added dropwise 
at 55 6 C or more over 1 hour. After stirring at 40 °C for 1 6 hours, precipitated crystals were collected by filtration using 
a nitrogen pressure filter, and was washed with 33% (v/v) acetone-water (33.3 L), water (66.7 L), and acetone (50.0 L) 
in that order. The obtained crystals were dried at 60 °C for 22 hours using a conical vacuum dryer to give 7.78 kg of the 
titled compound (yield: 96.3%). 

[0092] Further, all of the 1 H-NMR chemical sift values of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7- 
methoxy-6-quinolinecarboxamide prepared in Preparation Examples 1 to 3 described above agreed with those of 4-(3- 
chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide described in WO 02/32872. 

[Stability Evaluation of Medicament] 

[0093] The crystals (C) (hereinafter, referred to as the "medicament Y") of methanesulfonate of 4-(3-chloro-4-(cyclo- 
propylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide (the "medicament X") synthesized in the 
above "Preparation of Medicament (Active Ingredient)" was combined with the following 10 compounds (that exhibit 
various pH values when 5% (w/w) aqueous solutions or suspensions were made therewith. In the table, pH values 
thereof are shown). Stability of the medicament X therewith was evaluated. 
[0094] 



[Table 1] 





pH value of 5% (w/w) aqueous solution orsuspension 


Magnesium oxide (MgO, Tomita Pharmaceutical Co., Ltd.) 


10.63 


Sodium carbonate (Na 2 C0 3 , Wako Pure Chemical 
Industries, Ltd.) 


11.45 


Disodium hydrogenphosphate (Na 2 HP0 4 , Kanto Chemical 
Co., Inc.) 


9.26 


Sodium citrate (Sodium citrate, Kozakai Pharmaceutical Co., 
Ltd.) 


8.22 


Dipotassium hydrogenphosphate (K 2 HP0 4 , Wako Pure 
Chemical Industries, Ltd.) 


9.11 


Sodium acetate (Sodium acetate, Wako Pure Chemical 
Industries, Ltd.) 


8.46 


Sodium hydrogencarbonate (NaHC0 3 , Wako Pure Chemical 
Industries, Ltd.) 


8.15 



40 
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(continued) 





pH value of 5% (w/w) aqueous solution orsuspension 


Sodium hydroxide (NaOH, Wako Pure Chemical Industries, 
Ltd.) 


13.56 


Glycine (Glycine, Ajinomoto Co., Inc.) 


6.17 


5-Gluconolactone (5-Gluconolactone, Kanto Chemical Co., 
Inc.) 


2.40 



10 



15 



20 



25 



[0095] Anhydrous dibasic calcium phosphate (a diluent, from Kyowa Chemical Industry Co., Ltd.), croscarmellose 
sodium (a disintegrant, trade name: Ac-Di-Sol, from FMC International Inc.), hydroxypropylcellulose (a binder, trade 
name: HPC-L, from Nippon Soda Co., Ltd.), and the medicament Y are mixed in a ratio of 10/2.3/3/0.1 9 (w/w/w/w). To 
the resulting mixture, water was added, which then underwentthe mixing/wet granulation process in atablet mill followed 
by drying at 60°C for 5 nr. to give the pellets. 

[0096] Approximately 50 mg of each of stabilizers, magnesium oxide (MgO), sodium carbonate (Na 2 C0 3 ), disodium 
hydrogenphosphate (Na 2 HP0 4 ), sodium citrate, dipotassium hydrogenphosphate (K 2 HP0 4 ), sodium acetate, sodium 
hydrogencarbonate (NaHC0 3 ), sodium hydroxide (NaOH), glycine, and 5-gluconolactone was combined together to 
grind in a mortar, with which approximately 500 mg of the above pellets were kneaded in a mortar. To the resulting 
mixture, 50 L of water was added and mixed further. 

[0097] The prepared mixture was divided into about 1 00 mg in 2 PP tubes, which were then stressed for a week under 
the conditions of 60°C/open and under the conditions of 60°C/75% relative humidity/open (hereinafter, relative humidity 
is abbreviated as "RH". and "open" refers to conditions wherein an open tube is heated and humidified). To the stressed 
mixture, 8 mL of an extractant was added, which then underwent sonication. The resulting suspension was centrif uged 
to give the supernatant as a sample solution, which then was analyzed by HPLC. The results are shown in Table 2. In 
Table 2, the results from the one with no stabilizer are also shown. 
[0098] 



30 



(Table 2] 



Additive 


60°C/open, 1 week 


60°C/75% RH/open, 1 week 


HPLC purity (%) 


Decomposed product A 
(%) 


HPLC purity (%) 


Decomposed product A 
(%) 


No additive 


97.0 


0.40 


95.6 


1.63 


MgO 


97.4 


0.08 


97.2 


0.06 


Na 2 C0 3 


97.6 


0.06 


97.3 


0.12 


Na 2 HP0 4 


97.5 


0.06 


97.5 


0.08 


6-Gluconolactone 


97.9 


0.10 


95.6 


1.88 


Sodium citrate 


97.6 


0.10 


97.6 


0.09 


K 2 HP0 4 


97.4 


0.06 


97.4 


0.08 


Sodium acetate 


97.6 


0.08 


97.4 


0.21 


Glycine 


97.0 


0.15 


92.3 


1.38 


NaHC0 3 


97.5 


0.11 


97.3 


0.10 


NaOH 


97.5 


0.06 


97.4 


0.06 



35 
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[0099] The relationship between the pH value of a 5% (w/w) aqueous solution or suspension of each stabilizer and 
the decomposed product A (see the chemical formula described above) is also shown in Figure 1. These results dem- 
onstrate that when the pH value of a 5% (w/w) aqueous solution or suspension of the stabilizer is 8 or more, the 
decomposition can be significantly reduced. 
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[Preparation of Pharmaceutical Composition] 
(Example 1)10 mg Tablets: containing magnesium oxide 

[0100] In a 1 L super mixer 2.5 g of the medicament Y, 1 0 g of magnesium oxide (a stabilizer, from Tomlta Pharma- 
ceutical Co., Ltd.), 48.5 g of D-mannitol (a diluent, from Towa Chemical Industry Co., Ltd.), 10 g of partially alpha starch 
(a disintegrant, trade name: PCS (pharmaceutical grade), from Asahi Kasei Corporation), 22.5 g of crystalline cellulose 
(a diluent, trade name: Avicel PH1 01 , from Asahi Kasei Corporation), and 3 g of hydroxypropylcellulose (a binder, trade 
name: HPC-L, from Nippon Soda Co., Ltd.) were mixed. Then thereto a suitable amount of purified water was added 
followed by granulation, drying, and milling to give the granules. To these granules, 3 g of croscarmellose sodium (a 
disintegrant, trade name: Ac-Di-Sol, from FMC International Inc.) and 0.5 g of magnesium stearate (a lubricant) were 
admixed, and then tablets were formed by a tablet press to give tablets (the total mass per tablet was 400 mg) containing 
1 0 mg of the medicament Y per tablet 

(Comparative Example 1)10 mg Tablets: containing no magnesium oxide 

[0101] In a 1 L super mixer 2.5 g of the medicament Y, 10 g of calcium hydrogenphosphate (a diluent), 48.5 g of D- 
mannitol (a diluent, from Towa Chemical Industry Co., Ltd.), 10 g of partially alpha starch (a disintegrant, trade name: 
PCS (pharmaceutical grade), from Asahi Kasei Corporation), 22.5 g of crystalline cellulose (a diluent, trade name: Avicel 
PH101, from Asahi Kasei Corporation), and 3 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from Nippon 
Soda Co., Ltd.) were mixed. Then thereto a suitable amount of purified water was added followed by granulation, drying, 
and milling to give the granules. To these granules, 3 g of croscarmellose sodium (a disintegrant, trade name: Ac-Di- 
Sol, from FMC International Inc.) and 0.5 g of magnesium stearate (a lubricant) were admixed, and then tablets were 
formed by a tablet press to give tablets (the total mass per tablet was 400 mg) containing 1 0 mg of the medicament Y 
per tablet. 

[0102] Stability was tested for the tablets prepared in Example 1 and Comparative Example 1. In the test, after the 
tablets were stored at 5°C, at 25°C, and at 40°C and under relative humidity 75% RH, for 3 months each, impurity levels 
(%) were determined by HPLC. The results are shown in Table 3 below. As shown in Table 3, the tablets containing 
magnesium oxide (MgO) (Example 1) are superior in stability to the tablets containing no magnesium oxide (MgO) 
(Comparative Example 1). In particular, the stability under the humidified conditions was remarkably improved with the 
stabilizer. 

[0103] 



[Table 3] 



Storage conditions 


Examplel 


Comparative 1 Example 


5°C/3 Months 


0 


0 


25°C/3 Months 


0 


0.17 


40°C.75% RH/3 Months 


0 


1.58 


values: impurity levels (%) determined by HPLC 



[0104] Further, the ability of decomposition suppression was examined for magnesium oxide, disodium hydrogen- 
phosphate, sodium hydrogencarbonate, and sodium hydroxide. 

[01 05] A placebo tablet containing 8.0 mg of light anhydrous silicic acid (trade name: AEROSIL (registered trademark) 
200, from Nippon Aerosil Co., Ltd.), 52.5 mg of D-mannitol (from Towa Chemical Industry Co., Ltd.), 30.0 mg of crystalline 
cellulose (trade name: Avicel PH101, from Asahi Kasei Corporation), 3.0 mg of hydroxypropylcellulose (trade name: 
HPC-L, from Nippon Soda Co., Ltd.), 5.0 mg of croscarmellose sodium (trade name: Ac-Di-Sol, from FMC International 
Inc.), 1.5 mg of sodium stearyl fumarate (from JRS Pharma LP), and 5.0 mg of opadry yellow was prepared according 
to an ordinary method. Approximately 30 g of the placebo tablets were ground in a tablet mill, to which then about 33 
mg of the medicament Y was added. By repetitive mixing of the medicament Y with the ground placebo tablets, 1/1 000 
diluted powder (0.1%) was obtained. 

[0106] Approximately 1 00 mg of each of stabilizers (magnesium oxide, disodium hydrogenphosphate, sodium hydro- 
gencarbonate, and sodium hydroxide) was mixed with 1,900 mg of the 0.1% powder in a mortar to prepare a powder 
containing a 5% stabilizer. Likewise, a powder containing a 4, 3, 2, or 1% stabilizer was prepared. 
[01 07] In a glass vial, approximately 200 mg of each of the prepared mixtures (0.2 mg of the medicament X is contained) 
was stored and stressed under the conditions of 65°C/75% RH/open for a week. To the stressed mixture, 5 mL of an 
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extractantwas added, which then underwent sonication. The resulting suspension was centrifuged to give thesupernatant 
as a sample solution, which then was analyzed by HPLC. The results are shown in Figure 6. Figure 6 is a graph illustrating 
the amount of the decomposed product A generated when various kinds of stabilizers were added at various concen- 
trations. The results demonstrate that sodium hydroxide provided the highest stabilizing effect, the decomposition of the 
5 medicament X being reduced by adding only 1 % of sodium hydroxide. Further, the stabilizing effect of magnesium oxide 
was similar to that of sodium hydroxide, the decomposition of the medicament X being significantly reduced by adding 
only 1% of magnesium oxide. The stabilizing effect of magnesium oxide was almost constant by adding 3% or more 
thereof. 

10 [Inhibition of Gelation] 

(Example 2) 1 mg Tablets 



15 



[0108] In a 20 L super mixer, 24 g of the medicament Y and 1 92 g of light anhydrous silicic acid (a gelation inhibitor, 
trade name: AEROSIL (registered trademark) 200, from Nippon Aerosil Co., Ltd.) were mixed, and thereto 1,236 g of 
D-mannitol (a diluent, from Towa Chemical Industry Co. , Ltd.), 720 g of crystalline cellulose (a diluent, trade name: Avicel 
PH101, from Asahi Kasei Corporation), and 72 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from Nippon 
Soda Co., Ltd.) were further added and mixed. A suitable amount of absolute ethanol was then added thereto to give 
the pellets containing the medicament Y. These pellets were dried in a tray dryer (at 60°C), and then the size of the 
20 pellets was controlled in a power mill to give the granules. With these granules, 120 g of croscarmellose sodium (a 
disintegrant, trade name: Ac-Di-Sol, from FMC International Inc.) and 36 g of sodium stearyl f umarate (a lubricant, from 
JRS Pharma LP) were mixed in a 20L tumbler mixer, and tablets were formed by a tablet press to give the tablets, the 
total mass per tablet of which was 100 mg. Further, the tablets were coated with a 10% aqueous solution of opadry 
yellow (OPADRY03F42069 YELLOW, from Colorcon (Japan) Limited) by a tablet coating machine to give the coated 
25 tablets, the total mass per tablet of which was 1 05 mg. 

(Example 3) 1 0 mg Tablets 

[0109] In a 20 L super mixer, 60 g of the medicament Y and 1 92 g of light anhydrous silicic acid (a gelation inhibitor, 
30 trade name: AEROSIL (registered trademark) 200, from Nippon Aerosil Co., Ltd.) were mixed, and thereto 1,200 g of 
D-mannitol (a diluent, from Towa Chemical Industry Co. , Ltd.), 720 g of crystalline cellulose (a diluent, trade name: Avicel 
PH101 , from Asahi Kasei Corporation), and 72 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from Nippon 
Soda Co., Ltd.) were further added and mixed. A suitable amount of absolute ethanol was then added thereto to give 
the pellets containing the medicament Y. These pellets were dried in a tray dryer (at 60°C), and then the size of the 
35 pellets was controlled in a power mill to give the granules. With these granules, 120 g of croscarmellose sodium (a 
disintegrant, trade name: Ac-Di-Sol, from FMC International Inc.) and 36 g of sodium stearyl f umarate (a lubricant, from 
JRS Pharma LP) were mixed in a 20L tumbler mixer, and tablets were formed by a tablet press to give the tablets, the 
total mass per tablet of which was 400 mg. Further, the tablets were coated with a 10% aqueous solution of opadry 
yellow (OPADRY03F42069 YELLOW, from Colorcon (Japan) Limited) by a tablet coating machine to give the coated 
4 o tablets, the total mass per tablet of which was 41 1 mg. 

(Example 4) 100 mg Tablets 

[0110] In a 1 L super mixer, 31.4 g of the medicament Y and 4 g of light anhydrous silicic acid (a gelation inhibitor, 
trade name: AEROSIL (registered trademark) 200, from Nippon Aerosil Co., Ltd.) were mixed, and thereto 40.1 g of 
anhydrous dibasic calcium phosphate (a diluent, from Kyowa Chemical Industry Co., Ltd.), 10 g of low-substituted 
hydroxypropylcellulose (a binder, trade name: L-HPC (LH-21), from Shin-Etsu Chemical Co., Ltd.), and 3 g of hydrox- 
ypropylcellulose (a binder, trade name: HPC-L, from Nippon Soda Co., Ltd.) were further added and mixed. A suitable 
amount of absolute ethanol was then added thereto to give the pellets containing the medicament Y. These pellets were 
dried in a tray dryer (at 60°C), and then the size of the pellets was controlled in a power mill to give the granules. With 
these granules, 1 0 g of croscarmellose sodium (a disintegrant, trade name: Ac-Di-Sol, from FMC International Inc.) and 
1.5 g of sodium stearyl fumarate (a lubricant, from JRS Pharma LP) were mixed, and tablets were formed by a tablet 
press to give the tablets, the total mass per tablet of which was 400 mg. 

55 (Comparative Example 2) 100 mg Tablets 

[0111] In a 1 L super mixer, 31 .4 g of the medicament Y, 44.1 g of anhydrous dibasic calcium phosphate (a diluent, 
from Kyowa Chemical Industry Co., Ltd.), 10 g of low-substituted hydroxypropylcellulose (a binder, trade name: L-HPC 
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(LH-21), from Shin-Etsu Chemical Co., Ltd.), and 3 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from 
Nippon Soda Co., Ltd.) were mixed. A suitable amount of absolute ethanol was then added thereto to give the pellets 
containing the medicament Y. These pellets were dried in a tray dryer (at 60°C), and then the size of the pellets was 
controlled in a power mill to give the granules. With these granules, 1 0 g of croscarmellose sodium (a disintegrant, trade 
s name: Ac-Di-Sol, from FMC International Inc.) and 1 .5 g of sodium stearyl fumarate (a lubricant, from JRS Pharma LP) 
were mixed in a tumbler mixer, and tablets were formed by a tablet press to give the tablets, the total mass per tablet 
of which was 400 mg. 

(Example 5) 100 mg Tablets: 8% of light anhydrous silicic acid 

10 

[0112] In a 1 L super mixer, 31.4 g of the medicament Y and 8 g of light anhydrous silicic acid (a gelation inhibitor, 
trade name: AEROSIL (registered trademark) 200, from Nippon Aerosil Co., Ltd.) were mixed, and thereto 42.1 g of 
anhydrous dibasic calcium phosphate (a diluent, from Kyowa Chemical Industry Co., Ltd.), and 10 g of low-substituted 
hydroxypropylcellulose (a binder, trade name: L-HPC (LH-21), from Shin-Etsu Chemical Co., Ltd.) were further added 

is and mixed. A suitable amount of absolute ethanol with 2 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from 
Nippon Soda Co., Ltd.) suspended therein was then added thereto to give the pellets containing the medicament of the 
present invention. These pellets were dried in a tray dryer (at 60°C), and then the size of the pellets was controlled in a 
power mill to give the granules. With these granules, 5 g of croscarmellose sodium (a disintegrant trade name: Ac-Di- 
Sol, from FMC International Inc.) and 1.5 g of sodium stearyl fumarate (a lubricant, from JRS Pharma LP) were mixed, 

20 and tablets were formed by a tablet press to give the tablets, the total mass per tablet of which was 400 mg. 

(Example 6) 100 mg Tablets: 6% of light anhydrous silicic acid 

[0113] In a 1 L super mixer, 31.4 g of the medicament Y and 6 g of light anhydrous silicic acid (a gelation inhibitor, 
25 trade name: AEROSIL (registered trademark) 200, from Nippon Aerosil Co., Ltd.) were mixed, and thereto 44.1 g of 
anhydrous dibasic calcium phosphate (a diluent, from Kyowa Chemical Industry Co., Ltd.), and 10 g of low-substituted 
hydroxypropylcellulose (a binder, trade name: L-HPC (LH-21), from Shin-Etsu Chemical Co., Ltd.) were further added 
and mixed. A suitable amount of absolute ethanol with 2 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from 
Nippon Soda Co., Ltd.) suspended therein was then added thereto to give the pellets containing the medicament of the 
30 present invention. These pellets were dried in a tray dryer (at 60°C), and then the size of the pellets was controlled in a 
power mill to give the granules. With these granules, 5 g of croscarmellose sodium (a disintegrant, trade name: Ac-Di- 
Sol, from FMC International Inc.) and 1 .5 g of sodium stearyl fumarate (a lubricant, from JRS Pharma LP) were mixed, 
and tablets were formed by a tablet press to give the tablets, the total mass per tablet of which was 400 mg. 

35 (Example 7) 100 mg Tablets: 4% of light anhydrous silicic acid 

[0114] In a 1 L super mixer, 31.4 g of the medicament Y and 4 g of light anhydrous silicic acid (a gelation inhibitor, 
trade name: AEROSIL (registered trademark) 200, from Nippon Aerosil Co., Ltd.) were mixed, and thereto 46.1 g of 
anhydrous dibasic calcium phosphate (a diluent, from Kyowa Chemical Industry Co., Ltd.), and 10 g of low-substituted 
hydroxypropylcellulose (a binder, trade name: L-HPC (LH-21), from Shin-Etsu Chemical Co., Ltd.) were further added 
and mixed. A suitable amount of absolute ethanol with 2 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from 
Nippon Soda Co., Ltd.) suspended therein was then added thereto to give the pellets containing the medicament of the 
present invention. These pellets were dried in a tray dryer (at 60°C), and then the size of the pellets was controlled in a 
power mill to give the granules. With these granules, 5 g of croscarmellose sodium (a disintegrant, trade name: Ac-Di- 
45 Sol, from FMC International Inc.) and 1 .5 g of sodium stearyl fumarate (a lubricant, from JRS Pharma LP) were mixed, 
and tablets were formed by a tablet press to give the tablets, the total mass per tablet of which was 400 mg. 
[0115] The storage test and the dissolution test were conducted for the tablets prepared above according to the 
methods described below. 

50 (Storage Test) 

[01 1 6] Tablets in a glass bottle with the cap open were stored at 5°C, at 60°C and 75% RH, at 40°C and 75% RH, or 
at 30°C and 65% RH. 

55 (Dissolution test) 

[01 1 7] The dissolution test was conducted according to the Japanese Pharmacopoeia 1 4th Edition and by the paddle 
method under the conditions described below. The test solution: 900 mL of 0.1 mol/L hydrochloric acid. The rotation 



17 



VJSDOCID: <EP. 



.1 797881 A1J_> 



10 



15 



25 



EP 1 797 881 A1 

speeds: 50 rpm. The temperature of the test solution: 37°C. 
(Experimental Example 1) 

[0118] The storage test (the storage duration was 3 months) was conducted for the tablets prepared in Examples 2 
and 3. No delayed dissolution was found for the tablets of both Examples at any of the conditions at 5°C, at 30°C and 
65% RH, and at 40°C and 75% RH. The results of each of the examples are shown in Figures 2 and 3. 

(Experimental Example 2) 

[01 1 9] The tablets prepared in Example 4 and Comparative Example 2 were stored at 60°C and 75% RH for 7 days. 
The tablets then underwent the dissolution test. The results are shown in Figure 4. For the tablets of Comparative 
Example 2, the gelation of the tablet surface was noted even at the beginning of the test. Further, significant delayed 
dissolution was observed after the storage test. On the other hand, for the tablets of Example 4, the gelation on the 
surface was not noted on any of the tablets. The inhibition of delayed dissolution after the storage was also observed. 

(Experimental Example 3) 

[0120] The tablets prepared in Examples 5 to 7 were stored at60°C and 75% RHfor7days. The tablets then underwent 
20 the dissolution test. To confirm the influence of the amount of light anhydrous silicic acid contained in the tablet, the drug 
released (%) 30 min. after the dissolution test started was compared. The results are shown in Figure 5. When from 1 6 
to 32 mg of light anhydrous silicic acid was contained per 100 mg of the medicament Y, delayed dissolution seen in 
Comparative Example 2 was not observed. In particular, for the tablets of Example 5, wherein 32 mg of light anhydrous 
silicic acid was contained, delayed dissolution was barely seen after the storage as well. 

[0121] The results shown above demonstrate that the addition of from 4 to B% of the gelation inhibitor provides the 
pharmaceutical composition comprising the medicament X with great dissolution properties, while the gelation was 
effectively inhibited. Next examined were disintegration properties when higher levels of the gelation inhibitor was con- 
tained in the pharmaceutical composition. Disintegration properties when the stabilizer and the gelation inhibitor were 
contained therein were also examined. Disintegration properties were further examined, when silicone dioxide hydrate 
30 or calcium silicate was used in place of light anhydrous silicic acid as a gelation inhibitor. 

(Comparative Example 3) 25 mg Tablets 

[0122] To 7.85 g of the medicament Y, 22.4 g of D-mannitol (a diluent, from Towa Chemical Industry Co., Ltd.), 15.0 
35 g of crystalline cellulose (a diluent, trade name: Avicel PH1 01 , from Asahi Kasei Corporation), and 1 .5 g of hydroxypro- 
pylcellulose (a binder, trade name: HPC-L, from Nippon Soda Co., Ltd.) were added and mixed. A suitable amount of 
absolute ethanol was then added thereto to give the pellets containing the medicament Y. These pellets were dried in 
a tray dryer (at 60°C), and then the size of the pellets was controlled in a small speed mill to give the granules. With 
these granules, 2.5 g of croscarmellose sodium (a disintegrant, trade name: Ac-Di-Sol, from FMC International Inc.) and 
0.8 g of sodium stearyl fumarate (a lubricant, from JRS Pharma LP) were mixed, and tablets were formed by a tablet 
press to give the tablets, the total mass per tablet of which was 200 mg. 

(Example 8) 25 mg Tablets: 12% of light anhydrous silicic acid 

[0123] In a 1 L super mixer, 7.85 g of the medicament Y and 6 g of light anhydrous silicic acid (a gelation inhibitor, 
trade name: AEROSIL (registered trademark) 200. from Nippon Aerosil Co., Ltd.) were mixed, and thereto 1 6.4 g of D- 
mannitol (a diluent, from Towa Chemical Industry Co., Ltd.), 15.0 g of crystalline cellulose (a diluent, trade name: Avicel 
PH1 01 , from Asahi Kasei Corporation), and 1 .5 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from Nippon 
Soda Co., Ltd.) were further added and mixed. A suitable amount of absolute ethanol was then added thereto to give 
the pellets containing the medicament Y. These pellets were dried in a tray dryer (at 60°C), and then the size of the 
pellets was controlled in a small speed mill to give the granules. With these granules, 2.5 g of croscarmellose sodium 
(a disintegrant, trade name: Ac-Di-Sol, from FMC International Inc.) and 0.8 g of sodium stearyl fumarate (a lubricant, 
from JRS Pharma LP) were mixed, and tablets were formed by a tablet press to give the tablets, the total mass per 
tablet of which was 200 mg. 

(Example 9) 25 mg Tablets: 20% of light anhydrous silicic acid 

[0124] In a 1 L super mixer, 7.85 g of the medicament Y and 10 g of light anhydrous silicic acid (a gelation inhibitor, 
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trade name: AEROSIL (registered trademark) 200, from Nippon Aerosil Co., Ltd.) were mixed, and thereto 12.4 g of D- 
mannitol (a diluent, from Towa Chemical Industry Co., Ltd.), 15.0 g of crystalline cellulose (a diluent, trade name: Avicel 
PHI 01 , from Asahi Kasei Corporation), and 1 .5 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from Nippon 
Soda Co., Ltd.) were further added and mixed. A suitable amount of absolute ethanol was then added thereto to give 
5 the pellets containing the medicament Y. These pellets were dried in a tray dryer (at 60°C), and then the size of the 
pellets was controlled in a small speed mill to give the granules. With these granules, 2.5 g of croscarmellose sodium 
(a disintegrant, trade name: Ac-Di-Sol, from FMC International Inc.) and 0.8 g of sodium stearyl fumarate (a lubricant 
from JRS Phamna LP) were mixed, and tablets were formed by a tablet press to give the tablets, the total mass per 
tablet of which was 200 rng. 

(Example 10) 25 mg Tablets: 8% of light anhydrous silicic acid and 3% magnesium oxide 

[0125] In a 1 L super mixer, 15.7 g of the medicament Y and 8 g of light anhydrous silicic acid (a gelation inhibitor, 
trade name: AEROSIL (registered trademark) 200, from Nippon Aerosil Co., Ltd.) were mixed, and thereto 3 g of mag- 

15 nesium oxide (a stabilizer, from Tomita Pharmaceutical Co., Ltd.), 33.8 g of D-mannitol (a diluent, from Towa Chemical 
. Industry Co., Ltd.), 30 g of crystalline cellulose (a diluent, trade name: Avicel PH101, from Asahi Kasei Corporation), 
and 3 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from Nippon Soda Co., Ltd.) were further added and 
mixed. A suitable amount of absolute ethanol was then added thereto to give the pellets containing the medicament Y. 
These pellets were dried in a tray dryer (at 60°C), and then the size of the pellets was controlled in a small speed mill 

20 to give the granules. With these granules, 5 g of croscarmellose sodium (a disintegrant, trade name: Ac-Di-Sol, from 
FMC International Inc.) and 1 .5 g of sodium stearyl fumarate (a lubricant, from JRS Pharma LP) were mixed, and tablets 
were formed by a tablet press to give the tablets, the total mass per tablet of which was 200 mg. 

(Example 1 1) 25 mg Tablets: 8% of light anhydrous silicic acid and 5% disodium hydrogenphosphate 

25 

[0126] In a 1 L super mixer, 7.85 g of the medicament Y and 4 g of light anhydrous silicic acid (a gelation inhibitor, 
trade name: AEROSIL (registered trademark) 200, from Nippon Aerosil Co., Ltd.) were mixed, and thereto 2.5 g of 
disodium hydrogenphosphate (a stabilizer, from Kanto Chemical Co., Inc.), 15.9 g of D-mannitol (a diluent, from Towa 
Chemical Industry Co., Ltd.), 15 g of crystalline cellulose (a diluent, trade name: Avicel PH101, from Asahi Kasei Cor- 

30 poration), and 1 .5 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from Nippon Soda Co., Ltd.) were further 
added and mixed. A suitable amount of absolute ethanol was then added thereto to give the pellets containing the 
medicament Y. These pellets were dried in a tray dryer (at 60°C), and then the size of the pellets was controlled in a 
small speed mill to give the granules. With these granules, 2.5 g of croscarmellose sodium (a disintegrant, trade name: 
Ac-Dl-Sol, from FMC International Inc.) and 0.8 g of sodium stearyl fumarate (a lubricant, from JRS Pharma LP) were 

35 mixed, and tablets were formed by a tablet press to give the tablets, the total mass per tablet of which was 200 mg. 

(Example 1 2) 25 mg Tablets: 8% of silicon dioxide hydrate 

[0127] In a 1 L super mixer, 7.85 g of the medicament Y and 4 g of silicon dioxide hydrate (a gelation inhibitor, trade 
40 name: Sylysia, from Fuji Silysia Chemical Ltd.) were mixed, and thereto 1 8.4 g of D-mannitol (a diluent, from Towa 
Chemical Industry Co., Ltd.), 15.0 g of crystalline cellulose (a diluent, trade name: Avicel PH101, from Asahi Kasei 
Corporation), and 1.5 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from Nippon Soda Co., Ltd.) were 
further added and mixed. A suitable amount of absolute ethanol was then added thereto to give the pellets containing 
the medicament Y. These pellets were dried in a tray dryer (at 60°C), and then the size of the pellets was controlled in 
^5 a small speed mill to give the granules. With these granules, 2.5 g of croscarmellose sodium (a disintegrant, trade name: 
Ac-Di-Sol, from FMC International Inc.) and 0.8 g of sodium stearyl fumarate (a lubricant, from JRS Pharma LP) were 
mixed, and tablets were formed by a tablet press to give the tablets, the total mass per tablet of which was 200 mg. 

(Example 13) 25 mg Tablets: 8% of calcium silicate 

50 

[0128] In a 1 L super mixer, 7.85 g of the medicament Y and 4 g of calcium silicate (a gelation inhibitor, trade name: 
Florite (registered trademark), from Tokuyama Corp.) were mixed, and thereto 18.4 g of D-mannitol (a diluent, from 
Towa Chemical Industry Co., Ltd.), 1 5.0 g of crystalline cellulose (a diluent, trade name: Avicel PH1 01, from Asahi Kasei 
Corporation), and 1.5 g of hydroxypropylcellulose (a binder, trade name: HPC-L, from Nippon Soda Co., Ltd.) were 
55 further added and mixed. A suitable amount of absolute ethanol was then added thereto to give the pellets containing 
the medicament Y. These pellets were dried in a tray dryer (at 60°C), and then the size of the pellets was controlled in 
a small speed mill to give the granules. With these granules, 2.5 g of croscarmellose sodium (a disintegrant, trade name: 
Ac-Di-Sol, from FMC International Inc.) and 0.8 g of sodium stearyl fumarate (a lubricant, from JRS Pharma LP) were 
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mixed, and tablets were formed by a tablet press to give the tablets, the total mass per tablet of which was 200 mg. 
[01 29] The disi ntegration test was conducted for the tablets prepared above by the method described in the Japanese 
Pharmacopoeia 14th Edition. The disintegration time is summarized in Table 4. 
[0130] 



(Table 4] 



10 



75 



20 



25 



Sample 


Disintegration time 


Comparative Example 3 


15 min. or longer 


Example 8 


1.2 to 1.4 min. 


Example 9 


0.9 to 1.1 min. 


Example 1 0 


3.9 to 4.1 min. 


Example 1 1 


2.9 to 3.1 min. 


Example 12 


7.6 to 8.2 min. 


Example 13 


2.3 to 2.5 min. 



30 



[01 31 ] The tablets of any of Examples 8 to 1 3 had a shorter disintegration time than those from Comparative Example 
3. It is shown that disintegration properties of the tablets prepared in Examples 8 to 13 were superior. The above 
demonstration confirms that the pharmaceutical composition of the present invention inhibits the gelation effectively. 

(Formulation Examples) 

[0132] Formulation examples comprising the crystals (C) of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminoc- 
arbonyl)aminophenoxy)-7-metroxy-6-quinolinecarboxamide (the medicament X) synthesized in the above "Preparation 
of Medicament (Active lngrediint)"are shown. In Table 5, a formulation of a 10 mg tablet (a coated tablet) and in Table 
6, a formulation of a 1 00 mg tablet (a coated tablet) are illustrated. 
[0133] 



[Table 5] 
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Material 


Purpose 


Amount contained (mg) 


The compound 


Active ingredient 


12.3 


Magnesium oxide 


Stabilizer 


10 


Anhydrous dibasic calcium phosphate 


Diluent 


150.7 


D-Mannitol 


Diluent 


153 


Partially alpha starch 


Disintegrant 


20 


Crystalline cellulose 


Diluent. 


16 


Hydroxypropylcellulose 


Binder 


12 


Subtotal 




374 


Croscarmellose sodium 


Disintegrant 


20 


Sodium stearyl fumarate 


Lubricant 


6 


Subtotal 




400 


Opadry yellow 


Coating agent 


11 


Total 




411 



55 



[01 34] 
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[Table 6] 



10 



15 



20 



25 
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45 



Material 


Purpose 


Amount contained (mg) 


The compound 


Active ingredient 


122.5 


Magnesium oxide 


Stabilizer 


10 


Anhydrous dibasic calcium phosphate 


Diluent 


37.5 


Partially alpha starch 


Disintegrant 


20 


Croscarmellose sodium 


Disintegrant 


20 


Purified water 


Solvent 


q.s. 


Subtotal 




210 


Anhydrous dibasic calcium phosphate 


Disintegrant 


136 


Croscarmellose sodium 


Lubricant 


8 


Crystalline cellulose 


Diluent 


16 


Hydroxypropylcellulose 


Disintegrant 


4 


Purified water 


Solvent 


q.s. 


Subtotal 




374 


Croscarmellose sodium 


Disintegrant 


20 


Sodium stearyl fumarate 


Lubricant 


6 


Subtotal 




400 


| Opadry yellow 


Coating agent 


11 


Total 




411 



[0135] In Tables 5 and 6, 'the compound" refers to the crystals (C) of methanesulfonate of 4-(3-chloro-4-(cyclopro- 
pylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide (the medicament X), and "opadry yellow" refers 
to a pre-mixed materials consisting of Hydroxypropylmethylcellulose 291 0, talc, Macrogol 6000 (molecular weight: 8,000), 
titanium oxide, and yellow iron sesquioxide in 56.0, 28.0, 10.0, 4.0, and 2.0% (w/w), respectively. 
[01 36] A 1 0 mg tablet was formulated by the following processes. The active ingredient, magnesium oxide, anhydrous 
dibasic calcium phosphate, D-mann'rtol, partially alpha starch, crystalline cellulose, and hydroxypropylcellulose were 
mixed, and then thereto a suitable amount of purified water was added to prepare pellets. These pellets were dried, and 
then the size of the pellets was controlled. To the resulting granules, croscarmellose sodium and sodium stearyl fumarate 
were added and mixed, and a tablet was formed. On the resulting tablet, a film of opadry yellow was coated by afluidized 
bed coating technique. 

[01 37] A 1 00 mg tablet was formulated by the following processes. The active ingredient, magnesium oxide, anhydrous 
dibasic calcium phosphate, partially alpha starch, and croscarmellose sodium were mixed, and then thereto a suitable 
amount of purified water was added to prepare pellets. These pellets were dried, and then the size of the pellets was 
controlled. To the resulting pellets, anhydrous dibasic calcium phosphate, croscarmellose sodium, crystalline cellulose, 
and hydroxypropylcellulose were added and mixed, and then thereto a suitable amount of purified water was added to 
prepare granules. These granules were dried, and then the size of the granules was controlled. To the resulting granules, 
croscarmellose sodium and sodium stearyl fumarate were added and mixed, and a tablet was formed. On the resulting 
tablet, a film of opadry yellow was coated by a fluidized bed coating technique. 



so Industrial Applicability 

[01 38] The pharmaceutical composition in accordance with the present invention is highly stable, and hence is clinically 
useful. 



55 



Claims 



1. A pharmaceutical composition comprising: 
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an active ingredient consisting of 4-(3-chloro-4-(cyciopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quin- 
oiinecarboxamide represented by Formula (1) described below, salt thereof, or solvate of the foregoing; and 

(i) a compound, a 5% (w/w) aqueous solution or suspension of which has a pH of 8 or more, and/or 

(ii) silicic acid, salt thereof, or solvate of the foregoing. 



10 



15 



20 



[Formula 1 ] 




0) 



25 



30 



35 



40 



2. The pharmaceutical composition according to Claim 1 , wherein (i) the compound, a 5% (w/w) aqueous solution or 
suspension of which has a pH of 8 or more, is one or more selected from the group consisting of magnesium oxide, 
calcium oxide, sodium carbonate, disodium hydrogenphosphate, sodium citrate, dipotassium hydrogenphosphate, 
sodium acetate, sodium hydrogencarbonate, and sodium hydroxide. 

3. The pharmaceutical composition according to Claim 1 or Claim 2, wherein (ii) silicic acid, salt thereof, or solvate of 
the foregoing is one or more selected from the group consisting of light anhydrous silicic acid, silicon dioxide hydrate, 
calcium silicate, magnesium silicate, magnesium aluminosilicate, magnesium aluminometasilicate, magnesium alu- 
minum silicate, synthetic aluminum silicate, and hydrous silicic dioxide. 

4. The pharmaceutical composition according to any one of Claims 1 to 3, wherein the active ingredient is crystals of 
hydrochloride, hydrobromide, p-toluenesurfonate, sulfate, methanesulfonate, or ethanesulfonate of 4-(3-<:hloro- 
4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide or crystals of solvate thereof. 

5. The pharmaceutical composition according to any one of Claims 1 to 3, wherein the active ingredient is crystals of 

methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide 
or crystals of solvate thereof. 

6. The pharmaceutical composition according to any one of Claims 1 to 3, wherein the active ingredient is crystals of 
methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxam- 
ide. 



45 



7. The pharmaceutical composition according to any one of Claims 1 to 3, wherein the active ingredient is crystals of 
hydrate of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinoline- 
carboxamide. 



50 



55 



8. The pharmaceutical composition according to any one of Claims 1 to 3, wherein the active ingredient is crystals of 
dimethyl sulfoxide solvate of methanesulfonate of 4-(3-ch!oro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7- 
methoxy-6-quinolinecarboxamide. 

9. The pharmaceutical composition according to any one of Claims 1 to 3, wherein the active ingredient is crystals of 
acetic acid solvate of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6- 
quinolinecarboxamide. 

10. The pharmaceutical composition according to Claim 6, wherein the crystals of methanesulfonate of 4-(3-chloro- 
4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide are crystals (A) having diffraction 
peaks at diffraction angles (29 ± 0.2°) of 9.65° and 18.37° in a powder X-ray diffraction. 
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11- The pharmaceutical composition according to Claim 6, wherein the crystals of methanesulfonate of 4-(3-chloro- 
4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide are crystals (B) having diffraction 
peaks at diffraction angles (26 ± 0.2°) of 5.72° and 13.84° in a powder X-ray diffraction. 

5 12. The pharmaceutical composition according to Claim 6, wherein the crystals of methanesulfonate of 4-(3-chloro- 
4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide are crystals (C) having diffraction 
peaks at diffraction angles (26 ± 0.2°) of 14.20° and 1759° in a powder X-ray diffraction. 

13. The pharmaceutical composition according to Claim 7, wherein the crystals of hydrate of methanesulfonate of 4-(3- 
to chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide are crystals (F) having dif- 
fraction peaks at diffraction angles (26 ± 0.2°) of 8.02° and 18.14° in a powder X-ray diffraction. 

1 4. The pharmaceutical composition according to Claim 9, wherein the crystals of acetic acid solvate of methanesulfonate 
of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide are crystals (I) 

15 having diffraction peaks at diffraction angles (29 ± 0.2°) of 9.36° and 12.40° in a powder X-ray diffraction. 

1 5. The pharmaceutical composition according to Claim 1 0, wherein the crystals (A) having diffraction peaks at diffraction 
angles (20 ± 0.2°) of 9.65° and 1 8.37° in a powder X-ray diffraction are prepared by a preparing process comprising 
mixing 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide, a solvent 

20 and methanesulfonic acid to dissolve. 

1 6. The pharmaceutical composition according to Claim 1 0, wherein the crystals (A) having diffraction peaks at diffraction 
angles (26 ± 0.2°) of 9.65° and 1 8.37° in a powder X-ray diffraction are prepared by a preparing process comprising 
mixing 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide, acetic acid, 

25 and methanesulfonic acid to dissolve. 

17. The pharmaceutical composition according to Claim 1 1 , wherein the crystals (B) having diffraction peaks at diffraction 
angles (26 ± 0.2°) of 5.72° and 1 3.84° in a powder X-ray diffraction are prepared by a preparing process comprising 
drying crystals (I) of acetic acid solvate of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophe- 

30 noxy)-7-methoxy-6-quinolinecarboxamide to remove acetic acid. 

1 8. The pharmaceutical composition according to Claim 1 2, wherein the crystals (C) having diffraction peaks at diffraction 
angles (26 ± 0.2°) of 14.20° and 1 7.59° in a powder X-ray diffraction are prepared by a preparing process comprising 
heating crystals of dimethyl sulfoxide solvate of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)ami- 

35 nophenoxy)-7-methoxy-6-quinolinecarboxamide. 

1 9. The pharmaceutical composition according to Claim 1 2, wherein the crystals (C) having diffraction peaks at diffraction 
angles (26 ± 0.2°) of 1 4.20° and 1 7.59° in a powder X-ray diffraction are prepared by a preparing process comprising 
mixing crystals (I) of acetic acid solvate of methanesulfonate of 4-(3-chloro-4-(cyclopropyIaminocarbonyl)aminophe- 

40 noxy)-7-methoxy-6-quinolinecarboxamide and a solvent. 

20. The pharmaceutical composition according to Claim 12, wherein the crystals (C) having diffraction peaks at diffraction 

angles (26 ± 0.2°) of 1 4.20° and 1 7.59° in a powder X-ray diffraction are prepared by a preparing process comprising 

mixing 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide, acetic acid, 
45 and methanesulfonic acid to dissolve. 

21 . The pharmaceutical composition according to Claim 12, wherein the crystals (C) having diffraction peaks at diffraction 
angles (26 ± 0.2°) of 1 4.20° and 1 7.59° in a powder X-ray diffraction are prepared by a preparing process comprising 
humidifying crystals (B) of methanesulfonate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-meth- 

50 oxy-6-quinolinecarboxamide. 

22. The pharmaceutical composition according to Claim 1 3, wherein the crystals (F) having diffraction peaks at diffraction 
angles (26 ± 0.2°) of 8.02° and 1 8. 1 4° in a powder X-ray diffraction are prepared by a preparing process comprising 
mixing 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide, acetic acid, 

55 and methanesulfonic acid to dissolve. 

23. The pharmaceutical composition according to Claim 1 4, wherein the crystals (I) having diffraction peaks at diffraction 
angles (26 ± 0.2°) of 9.36° and 1 2.40° in a powder X-ray diffraction are prepared by a preparing process comprising 
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mixing 4-(3-chloro-4-(cyclopropylamino^ acetic acid, 

and methanesulfonic acid to dissolve. 

24. A process for improving stability of a pharmaceutical composition comprising an active ingredient consisting of 4-(3- 
chloro-4-(cyciopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide represented by Formula 
(1) described below, salt thereof, or solvate of the foregoing, comprising adding a compound, a 5% (w/w) aqueous 
solution or suspension of which has a pH of 8 or more. 



10 



[Formula 2] 



15 



20 



25 




(1) 



30 



25. A process for inhibiting gelation of a pharmaceutical composition comprising an active ingredient consisting of 4-(3- 
chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide represented by Formula 
(1 ) described below, salt thereof, or solvate of the foregoing, comprising adding silicic acid, salt thereof, or solvate 
of the foregoing. 



[Formula 3] 
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Fig. 5 
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